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Studies that predict the risk of hazardous flooding are important countermeasures for protecting historical sites in this 
case, Oumi Jingo Shrine. Hazardous flooding happens when landslide-dams burst and rapidly release their reservoirs of 
head water. First, we present a numerical model, which incorporates erosion and infiltration flow processes, developed 
using field observation data of an artificial landslide-dam. This study shows that most landslide-dam failure was caused 
by erosion due to overtopping. This paper also shows the hazardous area caused by flooding and debris flow simulated 
with a previous numerical model. The result shows the extensive historical site which can be permeated    functions as a 
flood retaining basin to reduce the risks of flooding and so on. 
Keywords : Oumi Jingu shrine㸪landslide-dam㸪numerical simulation mode 㸪hazardous floods  
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ⓚ⣖2600ᖺࢆグᛕࡋ࡚᫛࿴15ᖺ㸦1940ᖺ㸧࡟๰♭ࡉࢀࡓ⍇⍈†すᓊࡢ㏆Ụ኱ὠᐑ㊧࡟㙠ᗙࡋ࡚࠸ࡿ㏆Ụ⚄
ᐑࡣࠊ㏆௦⚄♫ᘓ⠏ࡢ௦⾲࡜ࡋ࡚ᖹᡂ10ᖺᗘࡼࡾᅜࡢⓏ㘓ᩥ໬㈈࡟ᣦᐃࡉࢀ࡚࠸ࡿ㸦෗┿1࠾ࡼࡧ2㸧ࠋቃෆ
ࡢ㠃✚ࡣ⣙0.2km2࡛࠶ࡾࠊᮏẊࡸෆእᣏẊࡣᒣ㯄ࡢᩳ㠃ࡸ㇂ฟཱྀ௜㏆࡟㞄᥋ࡋ࡚ᘓ❧ࡉࢀ࡚࠸ࡿࠋ
 ⌧ᅾࠊ㏆Ụ⚄ᐑ࡟㞄᥋ࡍࡿᒣᆅ࿘㎶࡟࠾࠸࡚ࠊᆅࡍ࡭ࡾᆅࡢศᕸࡀබ⾲ࡉࢀ࡚࠸ࡿࠋ㈈ᅋἲே㜵⅏⛉Ꮫᢏ
⾡◊✲ᡤ࡟ࡼࡾබ⾲ࡉࢀ࡚࠸ࡿᙜヱᆅ༊࿘㎶ࡢᆅࡍ࡭ࡾศᕸᅗ1)ࢆࠊᅗ1࡟♧ࡍࠋ୍᪉ࠊ᝿ᐃࡉࢀ࡚࠸ࡿᆅࡍ
࡭ࡾศᕸ༊ᇦ࿘㎶࠿ࡽ㏆Ụ⚄ᐑ࡟ྥ࠿ࡗ࡚ᅵ▼ὶ༴㝤῱ὶࡀタᐃࡉࢀ࡚࠸ࡿࠋᙜヱ῱ὶ࠾ࡼࡧ᝿ᐃࡉࢀ࡚࠸
ࡿᅵ▼ὶỏ℃⠊ᅖࢆࠊᅗ2࡟♧ࡍࠋ࡞࠾ࠊᮏ⠊ᅖࡣᡪ≧ᆅ㒊ࡢᆅᙧࡢࡳ࡟ᇶ࡙࠸࡚᝿ᐃࡉࢀࡓࡶࡢ࡛࠶ࡿࠋ
୍⯡ⓗ࡟Ἑ㐨ࡀሁ✚≀࡛㛢ሰࡋኳ↛ࢲ࣒ࡀᙧᡂࡉࢀࡿ࡜ࠊࡑࡢୖὶᇦ࡟ὶỈࡀሖࡁṆࡵࡽࢀ‣Ỉࡍࡿࠋ
෗┿ 2 ㇂ฟཱྀ௜㏆࡟ᘓ❧ࡉࢀ࡚࠸ࡿᣏẊ෗┿ 1 ㏆Ụ⚄ᐑࡢቃෆධཱྀ௜㏆≧ἣ
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
ࡑࡢ⤖ᯝࠊኳ↛ࢲ࣒ࡢୖὶ㒊࡟࠾࠸࡚ᾐỈ⿕ᐖࡀ⏕ࡌࡿࡇ࡜ࡀᠱᛕࡉࢀࡿࠋࡲࡓࠊኳ↛ࢲ࣒ࡢୗὶᇦ࡟࠾࠸
࡚ࡣࠊኳ↛ࢲ࣒ࡢỴቯ࡟క࠺ᅵ▼ὶࡸࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻࡢⓎ⏕࡟ࡼࡾᾐỈ⿕ᐖࡀᠱᛕࡉࢀࡿࠋࡇࢀࡽࡢ
⿕ᐖࢆ㍍ῶࡍࡿࡓࡵ࡟ࡣࠊ⌧㇟ࢆ෌⌧࡛ࡁࡿண ࣔࢹࣝࢆ㛤Ⓨࡋࠊண ⤖ᯝ࡟ᇶ࡙࠸ࡓᑐ⟇ࢆㅮࡌࡿࡇ࡜ࡀ
᭷ຠ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ
 ኳ↛ࢲ࣒ࡢỴቯ࡟㛵ࡋ࡚ࡣࠊ㧗ᶫ࣭໷3)ࠊỈᒣࡽ4)࡞ࡽࡧ࡟ᑠ⏣ࡽ5)➼ࡢ◊✲ࡀ࠶ࡿࠋ㧗ᶫ࣭໷3)ࡢሗ࿌࡟ࡼ
ࡿ࡜ࠊኳ↛ࢲ࣒ࡢỴቯ㐣⛬ࡣᅗ3࡟♧ࡍࡼ࠺࡟ࠊ㉺ὶ౵㣗ࡸ኱つᶍᔂቯ࠾ࡼࡧ㐍⾜ᛶᔂቯ࡟ศ㢮ࡉࢀ࡚࠸ࡿࠋ
ࡇࢀࡲ࡛ྛ⌧㇟ࡣಶูࡢࣔࢹࣝ࡟ࡼࡗ࡚ゎᯒࡉࢀ࡚࠾ࡾࠊ」ྜⓗ࡞Ỵቯ㐣⛬ࡢண ࡀㄢ㢟࡜ࡉࢀ࡚࠸ࡿࠋ
Ỉᒣࡽ4)ࡢሗ࿌࡟ࡼࡿ࡜ࠊ㐣ཤ࡟࠾ࡅࡿኳ↛ࢲ࣒ࡢ◚ቯཎᅉ࡟ࡘ࠸࡚ࡣᅗ4࡟♧ࡉࢀࡿ࡜࠾ࡾࠊ㉺ὶ࡟క࠺
౵㣗◚ቯࡀ࡯࡜ࢇ࡝࡛࠶ࡿࠋࡓࡔࡋࠊุ᫂ࡉࢀ࡚࠸࡞࠸஦౛ࡶከࡃࠊ᭦࡞ࡿ᝟ሗ཰㞟࡜ᩚ⌮ࡀᚲせ࡛࠶ࡿ࡜
⪃࠼ࡿࠋࡲࡓࠊኳ↛ࢲ࣒ࡢỴቯᐇ㦂࡟㛵ࡍࡿ᪤ ◊✲౛࠼ࡤࠊ5)ࡢከࡃࡣᐇ㦂Ỉ㊰ࢆ⏝࠸ࡓ⌮᝿ⓗ࡞᮲௳ୗ࡛ࡢ
ᐇ㦂࡛࠶ࡾࠊᒣᆅἙᕝࡢᐇᆅᙧࢆ฼⏝ࡋࡓᐇ㦂ࡣṤ࡝Ꮡᅾࡋ࡞࠸ࠋ
ࡲࡓࠊᚑ᮶ࡢ◊✲ࡢከࡃࡣኳ↛ࢲ࣒Ỵቯ࡟క࠺ὥỈỏ℃࡟ࡼࡿ⿕ᐖ஦౛ࡢ᳨ド౛࠼ࡤࠊ2)ࡸኳ↛ࢲ࣒ᙧᡂ┤ᚋ
࡟࠾ࡅࡿ⿕ᐖࣜࢫࢡศᯒ࡛࠶ࡿࠋࡇࢀࡼࡾࠊ᪤࡟බ⾲ࡉࢀ࡚࠸ࡿᆅࡍ࡭ࡾ᝟ሗࢆᇶ࡟ࡋࡓኳ↛ࢲ࣒ᙧᡂ๓ࡢ
஦๓ࣜࢫࢡศᯒ࡟㛵ࡍࡿ᳨ウࠊ≉࡟ࠊྐ㊧ࡢಖ඲ࡶྵࡵࡓ᳨ウࡣṤ࡝Ꮡᅾࡋ࡞࠸ࠋ
ᮏ◊✲࡛ࡣࠊྐ㊧࿘㎶࡟࠾࠸࡚ࡣࡇࢀࡲ࡛᝿ᐃࡉࢀ࡚ࡇ࡞࠿ࡗࡓ✀㢮ࡢᅵ◁⅏ᐖࣜࢫࢡࡶ᝿ᐃࡋ࡚࠾ࡃᚲ
せࡀ࠶ࡿ࡜⪃࠼ࠊୗ࡟♧ࡍ㡯┠࡟ࡘ࠸᳨࡚ウࡋࡓࠋࡲࡎࡣ୙㣬࿴ࡢᅵ◁♟࡟ࡼࡗ࡚ᵓᡂࡉࢀࡿኳ↛ࢲ࣒ࡢỴ
ቯ㐣⛬࡟㛵ࡋ࡚ᇶ♏ⓗ࡞᝟ሗࢆ཰㞟ࡍࡿࡓࡵ࡟ᐇᆅᙧࢆ฼⏝ࡋࡓᑠつᶍ࡞ேᕤኳ↛ࢲ࣒ࡢỴቯᐇ㦂ࢆᐇ᪋ࡋࠊ
ᆅᙧኚ໬࡟ࡘ࠸࡚ほ ࡋࡓࠋࡉࡽ࡟ࠊࡇࡢኳ↛ࢲ࣒ࡢỴቯ㉺ὶ౵㣗㐣⛬ࢆ෌⌧ࡍࡿࡓࡵ࡟ࠊ㔛῝࣭Ỉᒣ6)࡟
ࡼࡿ῱ᗋሁ✚≀ࡢ୙㣬࿴ᾐ㏱㐣⛬ࢆ⪃៖ࡋࡓἙᗋኚືࣔࢹࣝ࡟ᨵⰋࢆຍ࠼ࠊ᪂ࡓ࡞ࣔࢹࣝࢆ㛤Ⓨࡋࡓࠋ
᭱ᚋ࡟ࠊᐇ㦂➼࡛ᚓࡽࢀࡓ᝟ሗ࡟ᇶ࡙ࡁࠊ௒ᚋࠊὶᇦෆ࡛ᆅ㟈ࡸὥỈ➼࡟ࡼࡾኳ↛ࢲ࣒ࡀᙧᡂࡉࢀࠊࡸࡀ
࡚Ỵቯࡋࡓ㝿࡟ୗὶᇦ࡛Ⓨ⏕ࡍࡿࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻ࡟ࡼࡿὥỈỏ℃⌧㇟ࢆᑐ㇟࡜ࡋ࡚ࠊᩘ್ィ⟬࡟ࡼࡾ
᳨ウࡋࡓࠋ࡞࠾ࠊ୍⯡ⓗ࡞ᅵ▼ὶᑐ⟇࡜ࡋ࡚ᵓ㐀≀ࡸ᪋タ࡟ࡼࡿᑐ⟇ࢆㅮࡌࡿሙྜࠊྐ㊧࡛࠶ࡿ㏆Ụ⚄ᐑෆ
࡛ࡢ኱つᶍ࡞ᕤ஦ࡣᬒほಖ඲࡟࠾࠸࡚ㄢ㢟࡟࡞ࡿ࡜⪃࠼ࡽࢀࡿࠋࡑࡇ࡛ࠊᮏ◊✲࡛ࡣࠊゎᯒ⤖ᯝ࡟ᇶ࡙ࡁࠊ
ᬒほಖ඲࡟ᑐࡋ࡚ࡶ᭷ຠ࡞ᑐᛂ⟇࡟ࡘ࠸࡚⪃ᐹࡋࡓࠋ
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ᅗ 2 㞄᥋ࡍࡿᅵ▼ὶ༴㝤῱ὶࡢὶᇦᅗᅗ 1 බ⾲ࡉࢀ࡚࠸ࡿᆅࡍ࡭ࡾศᕸᅗ 1)࡟୍㒊ຍ➹
ᅗ 3 ኳ↛ࢲ࣒ࡢỴቯ㐣⛬ 3) ᅗ 4 ኳ↛ࢲ࣒ࡢ◚ቯཎᅉ (103஦౛)4)
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3㸰㸬⌧ᆅᐇ㦂࡟ᇶ࡙ࡃኳ↛ࢲ࣒Ỵቯ࡟క࠺ࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻⓎ⏕㐣⛬ࡢᢕᥱ
ኳ↛ࢲ࣒ࡢỴቯ࡟㛵ࡋ࡚ᇶ♏ⓗ࡞᝟ሗࢆ཰㞟ࡍࡿࡓࡵࠊᐇᆅᙧࢆ฼⏝ࡋࡓᑠつᶍ࡞ኳ↛ࢲ࣒ࡢỴቯᐇ㦂ࢆ
ᐇ᪋ࡋࠊࡑࡢ౵㣗㐣⛬࠾ࡼࡧὶฟ㐣⛬࡟ࡘ࠸࡚ほ ࡋࡓࠋ
ᐇ㦂ᴫせ
ᮏᐇ㦂࡛ࡣୖ㒊࡟◁㜵ሖሐࡀᏑᅾࡋἙᗋ➼࡟ሁ✚≀ࡀ࡞ࡃ㟢ᒾࡋ࡚࠸ࡿἙ㐨ᖜ⣙5m⛬ᗘࡢ῱ὶ࡟࠾࠸࡚
ẚ㍑ⓗᆒ୍࡞⢏ᚄࡢᅵ◁ࢆ⏝࠸࡚ኳ↛ࢲ࣒ࢆస〇ࡋࠊ⮬↛‣ỈࡉࡏࡓᚋࠊỴቯࡉࡏࡓࠋᮏᐇ㦂࡟࠾ࡅࡿᙧ≧
➼ࡢᴫせࢆࠊᅗ5࡟♧ࡍࠋᐇ㦂ࢣ࣮ࢫࡣࠊ⾲1࡟♧ࡍ࡜࠾ࡾࠊ᪤ ◊✲ሗ࿌౛࠼ࡤࠊ3)ࢆཧ⪃࡟ࡋࡓኳ↛ࢲ࣒ࡢୗ
ὶἲ໙㓄ࡢᕪ␗࡟╔║ࡋࡓ2ࢣ࣮ࢫ㸦ୗὶἲ໙㓄ࢆ1/3࠾ࡼࡧ1/2㸧࡜ணഛᐇ㦂ࢆྵࡵࡓィ3ࢣ࣮ࢫࢆᐇ᪋ࡋࡓࠋ
ᐇ㦂࡟౑⏝ࡋࡓᅵ⢏Ꮚࡢ‵₶ᐦᗘࡣ 2.74g/cm3ࠊ⮬↛ྵỈẚࡣ 8.23㸣࡞ࡽࡧ࡟㏱Ỉಀᩘࡣ 1.40cm/s ࡛࠶ࡗ
ࡓࠋࡲࡓࠊኳ↛ࢲ࣒ࡣ௬タ᤼Ỉ⟶ࢆేタࡋࠊ⮬↛஝⇱ࡋࡓ≧ែ࡛స〇ࡋࡓࠋ

Type Gradient of downstream slope䠖䃗d 
PRE 26.6㼻(1/2) 
CASE1-1 18.4㼻(1/3) 
CASE1-2 26.6㼻(1/2) 
ᐇ㦂୰ࡣࠊḟࡢ᪉ἲ࡟࡚ほ ࡋࡓࠋ
࣭ ኳ↛ࢲ࣒ࡢ‣Ỉ㒊࡬ࡢὶධ㔞 qinࡢィ ࡟ࡘ࠸࡚ࡣࠊኳ↛ࢲ࣒⣙30m⛬ᗘୖὶ㒊࡟௬タ㉺ὶሖࢆタࡅ࡚ࠊ
㐃⥆ⓗ࡟ほ ࡋࡓࠋὶ㔞⟬ฟ࡟㝿ࡋ࡚ࡣࠊBossࡢ᭱ᑠẚ࢚ࢿࣝࢠ࣮ࡢᐃ⌮㸦㝈⏺Ỉ῝㸧࡟ࡼࡾồࡵࡓࠋ
࣭ ኳ↛ࢲ࣒ୗὶ㒊⣙30m௜㏆࡟࠾࠸࡚ࠊྠᵝ࡟௬タ㉺ὶሖ࡟ࡼࡾὶฟ㔞 qout ࡟ࡘ࠸࡚㐃⥆ⓗ࡟ほ ࡋࡓࠋ
࣭ ኳ↛ࢲ࣒ୖὶ㒊ࡢ‣Ỉ㸦 V 㸧㐣⛬࡟ࡘ࠸࡚ࡣࠊ‣Ỉ㒊ෆ࡟タ⨨ࡋࡓỈ఩ィࢆ⏝࠸࡚㐃⥆ⓗ࡟ほᐹࡋࡓࠋ
࣭ ኳ↛ࢲ࣒ࡢỴቯ㐣⛬࡟ࡘ࠸࡚ࡣࠊᩘྎࡢࣅࢹ࣓࢜࢝ࣛ࡟࡚ࠊ౵㣗ᖜࡢኚ໬➼ࡶྵࡵ࡚㐃⥆ⓗ࡟᧜ᙳࡋࡓࠋ
ᐇ㦂⤖ᯝ
Dኳ↛ࢲ࣒ୖὶ㒊࡟࠾ࡅࡿ‣Ỉ㐣⛬
ኳ↛ࢲ࣒ୖὶ㒊࠿ࡽࡢὶධ㔞 qinࡣࠊ඲ᐇ㦂ᮇ㛫୰࡟࠾࠸࡚࡯ࡰ୍ᐃࡢ⣙ 0.016m3/s࡛࠶ࡗࡓࠋ࡞࠾ࠊ‣Ỉ
㐣⛬࡟ࡘ࠸࡚ࡣࠊὶධ㔞࡜‣Ỉ㒊࡟࠾ࡅࡿỈ఩ィ࡜ࡢ㛵ಀࡼࡾ㏆ఝⓗ࡟ࣔࢹࣝ໬ࡋࡓ㸦ᚋ㏙ࠊᅗ 6ཧ↷㸧ࠋ
Eኳ↛ࢲ࣒Ỵቯ㐣⛬
ᮏᐇ㦂㸦CASE1-1 ࠾ࡼࡧ 1-2㸧࡟࠾ࡅࡿኳ↛ࢲ࣒ࡢỴቯ㐣⛬࠾ࡼࡧỴቯ࡟せࡋࡓ᫬㛫ࢆࠊ⾲ 2 ࡟♧ࡍࠋࡇ
ࡇ࡛ࠊỴቯ࡟せࡋࡓ᫬㛫࡜ࡣ㉺ὶ㛤ጞ᫬Ⅼ࠿ࡽᔂቯ⤊஢ࡲ࡛ࡢ᫬㛫࡛࠶ࡿࠋ࡞࠾ࠊணഛᐇ㦂࡛ࡣࠊࣃ࢖ࣆࣥ
ࢢ࡟క࠺㐍⾜ᛶ◚ቯ㸦ᅗ  ཧ↷㸧ࡀ☜ㄆࡉࢀࡓࠋࡇࡢཎᅉࡣࠊኳ↛ࢲ࣒ࢆస〇ࡍࡿࡓࡵ࡟タ⨨ࡋࡓ௬タ⏝᤼
Ỉ⟶ࡸᅵᄞࡢ࿘㎶࡟࠾࠸࡚኱ࡁ࡞✵㝽㒊ࡀᏑᅾࡋ࡚࠸ࡓࡇ࡜࡟࠶ࡿ࡜᥎ ࡉࢀࡿࠋ
ᅗ 5 స〇ࡋࡓኳ↛ࢲ࣒ࡢᙧ≧
⾲ 1 ᐇ㦂ࢣ࣮ࢫ
Gradient of downstream slope䠖ș d
䃗䍦6.3°(Natural riverbed average incline)
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recreate a landslide-dam under 
dry conditions
h 1䍦100cm
șsҸ50㼻
Side bank
B1Ҹ50cm
BҸ500cm
Riverbed width
Temporary pipe in order to recreate a  
landslide-dam under dry conditions
Video camera
Nacked 
rock
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4
F‣Ỉ㐣⛬࠾ࡼࡧ㉺ὶ౵㣗㐣⛬
ኳ↛ࢲ࣒ୖὶ㒊ࡢ‣Ỉ㒊࡟࠾ࡅࡿỈ఩ୖ᪼ࣉࣟࢭࢫ࡜ CASE1-1࠾ࡼࡧ 1-2࡛ほ ࡉࢀࡓ㉺ὶ࡟ࡼࡿὶฟࣉ
ࣟࢭࢫ࡜ࡢ㛵ಀࢆࠊᅗ 6࡟♧ࡍࠋ࡞࠾ࠊྛὶ㔞࡟ࡘ࠸࡚ࡣࠊ┦ᑐẚ㍑ࢆ┠ⓗ࡟↓ḟඖ໬ࢆᅗࡗࡓࠋ↓ḟඖ‣
Ỉ㔞 V*ࡣࠊࡑࡢ᫬้࡟࠾ࡅࡿ‣Ỉ㔞 V࡜᭱኱‣Ỉ㔞 Vmaxࡢẚ࡛࠶ࡿࠋࡲࡓࠊ↓ḟඖ㉺ὶ㔞 q* ࡣࠊ㉺ὶ㔞 qe 
࡜‣Ỉ㒊࡬ࡢὶධὶ㔞 qin 㸦୍ᐃ㸧ࡢẚ࡛࠶ࡿࠋ࡞࠾ࠊ᫬㛫㛤ጞ㸦‣Ỉ㛤ጞ㸧᫬Ⅼࢆࠊtime=0࡜ࡋ࡚࠸ࡿࠋ
ᅗ 6࡟♧ࡉࢀࡿ࡜࠾ࡾࠊኳ↛ࢲ࣒ୗὶἲ໙㓄ࡀ໙㓄 1/2ࡢሙྜ(CASE1-1)ࡣ 1/3ࡢሙྜ(CASE1-2)࡟ẚ࡭࡚ࠊ
ࣆ࣮ࢡ᫬࡟࠾࠸࡚ὶฟὶ㔞ࡣ⣙ 1.59ಸ࡛࠶ࡾࠊ୍᪉࡛ὥỈỴቯ᫬㛫ࡣ⣙ 0.6ಸ࡛࠶ࡗࡓࠋࡇࡢཎᅉࡣࠊୗὶ
ἲ໙㓄ࡢ㐪࠸࡟ࡼࡿྠ㧗ࡉ࡛ࡢỈᖹ㉺ὶ㛗ࡀ␗࡞ࡾࠊኳ➃ࡢኚᙧ࡟ᙳ㡪ࢆཬࡰࡋࡓࡇ࡜࡟ࡼࡿࡶࡢ࡜᥎ ࡉ
ࢀࡿࠋ

ᐇ㦂⤖ᯝ࡟㛵ࡍࡿ෌⌧ィ⟬
Dィ⟬࡟⏝࠸ࡿゎᯒࣔࢹࣝࡢᇶ♏ᘧ
௒ᅇ⏝࠸ࡿሁ✚㒊୰࡟࠾ࡅࡿ୙㣬࿴ᾐ㏱㐣⛬ࢆ⪃៖ࡋࡓ౵㣗ࡢண ࣔࢹࣝࡣࠊ㔛῝࣭Ỉᒣ6)ࡢࣔࢹࣝࢆᇶ
ᮏ࡟ቃ⏺᮲௳➼ࡢᨵⰋࢆຍ࠼࡚ࠊ㛤Ⓨࡋࡓࡶࡢ࡛࠶ࡿࠋᮏண ࣔࢹࣝࡣࠊኳ↛ࢲ࣒➼ࡢ୙㣬࿴ሁ✚≀୰࡟࠾
ࡅࡿᾐ㏱㐣⛬࡜ࡑࡢሁ✚≀ୖ㒊ࢆὶୗࡍࡿὥỈࡸᅵ▼ὶ࡟ࡼࡿ౵㣗㐣⛬࡟ࡘ࠸࡚ྠ᫬࡟ィ⟬ࡀྍ⬟࡛࠶ࡿࠋ
ࡲࡓࠊሁ✚≀ࡢ⾲㠃ࢆ௓ࡋࡓὶືᒙ࡜ሁ✚ᒙ࡜ࡢỈ⛣ື࡟ࡘ࠸࡚ࡶ⪃៖ࡋ࡚࠾ࡾࠊἙᗋ⾲㠃ෆእࡢᅽຊᕪ࡜
ሁ✚ᒙࡢ㏱Ỉಀᩘࢆ⏝࠸࡚ࠊỈ⛣ື㔞ࢆィ⟬ࡋ࡚࠸ࡿࠋሁ✚≀୰ࡢ୙㣬࿴ᾐ㏱ὶࢀ࠾ࡼࡧὶືᒙࡢゎᯒࡣࠊ
㝧ゎἲ࡟ࡼࡾィ⟬ࡋ࡚࠸ࡿࠋ࡞࠾ࠊᮏ◊✲࡛ࡣࠊ๓㏙ࡢᑠつᶍኳ↛ࢲ࣒㉺ὶỴቯᐇ㦂࡟࠾࠸࡚ᶓ౵㣗࡟ẚ࡭
࡚⦪౵㣗ࡀ༟㉺ࡍࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࡓࡵࠊ⡆༢ࡢࡓࡵ㖄┤஧ḟඖሙࢆᑐ㇟࡜ࡋࡓࠋ
 ሁ✚ᒙ୰ࡢ㠀ᐃᖖᾐ㏱ὶࢀ࡟㛵ࡍࡿࣔࢹࣝ࡟ࡘ࠸࡚ࡣࠊᾐ㏱ࡀ༟㉺ࡍࡿሙ࡟࠾ࡅࡿᤲὶ◁ࡢሁ✚㐣⛬࡟㛵
ࡍࡿᑠ➟ཎ࣭㛵᰿ࡢ᪤ ◊✲7)ࢆཧ⪃࡟ᵓ⠏ࡉࢀ࡚࠸ࡿࠋࡲࡓࠊἙᗋ໙㓄Dࡢ㖄┤஧ḟඖሙࢆᑐ㇟࡜ࡋ࡚ࠊ
x㍈ࢆἙᗋᇶᒾ㠃࡜୪⾜࡟࡜ࡾࠊࡑࢀ࡜ᆶ┤࡞㹸㍈ࢆ࡜ࡗ࡚ࠊࢫࢱ࣮࢞ࢻࢫ࣮࣒࢟࡟ࡼࡾ㞳ᩓ໬ࡋ࡚࠸ࡿ
㸦ᅗ7㸧ࠋ ᅽຊỈ㢌

࡜య✚ྵỈ⋡

࠾ࡼࡧ㏱ỈಀᩘK࡜ࡢ㛵ಀ࡟ࡘ࠸࡚ࡣࠊᘧ㸦1㸧࡟♧ࡍRichardᘧࡀᡂ
❧ࡍࡿࡶࡢ࡜ࡋ࡚࠸ࡿࠋ
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ࡲࡓࠊ㇂ 7)࡟ࡼࡿ࡜ࠊᅽຊỈ㢌࡜య✚ྵỈ⋡ࡢ㛵ಀ࠾ࡼࡧ㏱Ỉಀᩘࡣࠊࡑࢀࡒࢀḟࡢࡼ࠺࡟⾲ࡉࢀࡿࠋ
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ࡣ㣬࿴య✚ྵỈ⋡ࠊ

ࡣṧ␃య✚ྵỈ⋡ࠊ ࡣỈศ≉ᛶ᭤⥺ࡢኚ᭤Ⅼ࡟࠾ࡅࡿᅽຊỈ㢌ࠊ

ࡣ
㣬࿴㏱Ỉಀᩘ࡞ࡽࡧ࡟mࡣಀᩘ࡛࠶ࡿࠋ
Type Dam failure process Time of failure process 
CASE1-1 Erosion due to overtopping 105 (s) 
CASE1-2 Erosion due to overtopping 75 (s) 
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ᅗ 6 ‣Ỉ㔞࡜㉺ὶ㔞࡜ࡢ㛵ಀ
⾲ 2 ኳ↛ࢲ࣒Ỵቯ㐣⛬ࡢ⤖ᯝ
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5ὶືᒙ࠾ࡼࡧሁ✚ᒙ࡜ࡢቃ⏺㸦Ἑᗋ㠃㸧࡟࠾ࡅࡿỈ஺᥮ࣇࣛࢵࢡࢫ ࢆồࡵࡿ㝿࡟⏝࠸ࡿኚᩘࡢ㓄⨨ࢆࠊ
ᅗ 8 ࡟♧ࡍࠋỈ஺᥮ࣇࣛࢵࢡࢫࡣࠊ୍ᐃࡢ್ࢆᣢࡘᒙཌ z' ࡜Ἑᗋ㠃఩⨨ࡲ࡛ࡢᒙཌ 'z' ࡜ࡢ㛵ಀ࡟ࡼࡾࠊḟ
ࡢࡼ࠺࡟⾲ࡉࢀࡿࠋ
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 ࡇࡇ࡟ࠊ ࡣὶື῝ࠊ  ࡣἙᗋ㠃࡟୍␒㏆࠸ሁ✚ᒙෆ㒊ࡢᆅⅬ࡟࠾ࡅࡿᅽຊỈ㢌࡛࠶ࡿࠋ
 ࡞࠾ࠊὶືᒙ࡟࠾ࡅࡿὶࢀࡢᇶ♏᪉⛬ᘧࡣ୍ᵝ◁♟ࢆᑐ㇟࡜ࡋࡓ୍ḟඖ㠀ᐃᖖὶࢀ 8)ࡢࡶࡢࢆ⏝࠸ࡿࠋ










Eゎᯒ᮲௳
๓㏙ࡢᐇ㦂࡜࡯ࡰྠࡌ᮲௳ࢆ᝿ᐃࡋࠊ୙㣬࿴ᾐ㏱㐣⛬࠾ࡼࡧ㉺ὶ౵㣗㐣⛬࡟ࡘ࠸࡚ゎᯒࡋࡓࠋゎᯒ᮲௳࡜
ࡋ࡚ࠊ  ࠊ ࠊ           cmࠊ              cm/sࠊ ࠊ ࡜ࡋࠊ            cmࠊ         cmࠊ               s࡜ࡋ࡚ィ
⟬ࡋࡓࠋࡲࡓࠊ῱ᗋ໙㓄ࢆ6ᗘࠊἙᗋࡢ⢏ᚄࢆ0.5cmࠊෆ㒊ᦶ᧿ゅࢆ37ᗘࠊሁ✚ᒙ⾲㠃࡟࠾ࡅࡿᐜ✚⃰ᗘࢆ
0.6࡜ࡋࠊ࣐ࢽࣥࢢࡢ⢒ᗘಀᩘࢆ0.05m-1/3s࡜ࡋ࡚࠸ࡿࠋ࡞࠾ࠊሁ✚ᒙ࡜ὶືᒙࡢỈ஺᥮࡟ࡘ࠸࡚ࡣࠊἙᗋ㠃
ࢆᣳࢇࡔ㖄┤஺᥮࡜ኳ↛ࢲ࣒ୖὶഃࡢ‣Ỉᒙ࠿ࡽࡢỈᖹ஺᥮࡟ࡘ࠸࡚⪃៖ࡋ࡚࠸ࡿࠋ
Fィ⟬⤖ᯝ
୙㣬࿴ᾐ㏱㐣⛬࠾ࡼࡧ㉺ὶ౵㣗࡟㛵ࡍࡿゎᯒ⤖ᯝࢆࠊᅗ 9࡟♧ࡍࠋᅗ୰ࡢ╔Ⰽ㒊ศࡣࠊሁ✚≀୰࡟࠾ࡅࡿ
ᅽຊỈ㢌ࢆ♧ࡋ࡚࠸ࡿࠋ㉺ὶ㛤ጞ᫬้ 220⛊ࡲ࡛ࡢୖὶࡢ㈓Ỉ㒊࠿ࡽࡢỈᖹᾐ㏱࠾ࡼࡧࡑࢀ௨㝆ࡢ㉺ὶ౵㣗
࡟ࡼࡿሁ✚≀ࡢኚᙧ㐣⛬ࡀ♧ࡉࢀ࡚࠸ࡿࠋ࡞࠾ࠊᅗ 9࡟♧ࡉࢀࡿ࡜࠾ࡾࠊ㉺ὶ౵㣗㐣⛬ࡀᾐ㏱㐣⛬࡟ẚ࡭࡚
᪩࠸ࡇ࡜ࡀ☜ㄆࡉࢀࡿࠋ
ゎᯒ⤖ᯝ࡜ᐇ㦂⤖ᯝࡢẚ㍑ࢆࠊᅗ 10 ࡟♧ࡍࠋ㉺ὶึᮇẁ㝵㸦220㹼260 ⛊㸧࡟࠾ࡅࡿゎᯒ⤖ᯝࡢ౵㣗㏿ᗘ
ࡀࠊᐇ㦂⤖ᯝ࡟ẚ࡭࡚ᑡࡋ㐜࠸ഴྥࢆ♧ࡋ࡚࠸ࡿࠋ୍᪉ࠊỴቯ㐣⛬ࡢᚋ༙㸦౛࠼ࡤࠊ㛤ጞ᫬้ 270⛊௨㝆㸧
ࡢ㣬࿴ࡋ࡚࠸ࡿᩳ㠃࡟࠾࠸࡚ࡣࠊ࡯ࡰ෌⌧ࡉࢀ࡚࠸ࡿࠋࡇࡢせᅉ࡜ࡋ࡚ࡣࠊึᮇẁ㝵࡟࠾ࡅࡿ୙㣬࿴ሁ✚ᒙ
ୖ࡟࠾ࡅࡿὶࢀࡢ᢬ᢠ๎ࡸ౵㣗㏿ᗘᘧ࡟୍㒊࡟࠾࠸࡚ㄢ㢟ࡀ࠶ࡿ࡜ࡶ⪃࠼ࡽࢀࡿࡓࡵࠊ௒ᚋ᭦࡞ࡿ᳨ウࡀᮃ
ࡲࢀࡿࠋࡓࡔࡋࠊᅗ 10 ࡟♧ࡉࢀࡿ࡜࠾ࡾࠊ᭱⤊ⓗ࡟ࡣᐇ㦂್࡜ィ⟬್࡜ࡀ཰᮰ࡋ࡚࠸ࡿࠋࡲࡓࠊᐇ㦂⤖ᯝ
㸦ᅗ 6㸧࡟ࡶ♧ࡉࢀࡿ࡜࠾ࡾࠊ᭱኱㉺ὶ㔞ࡣ᫬㛫ⓗ㐜ࢀ࡟ࡼࡾ㉺ὶ㛤ጞ᫬้ 290 ⛊௜㏆࡛ぢࡽࢀ࡚࠸ࡿࡇ࡜
࠿ࡽࠊึᮇ࡟ぢࡽࢀࡿ౵㣗ࡢ㐜ࢀࡣὶฟ㔞࡟ᑐࡋ࡚ᙳ㡪ࡣᑡ࡞࠸࡜᝿ᐃࡉࢀࡿࠋ
 time=0.0(s)
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ᅗ 7 ᾐ㏱ὶゎᯒࡢኚᩘ㓄⨨ ᅗ 8 Ỉᾐ㏱ࣇࣛࢵࢡࢫࢆồࡵࡿ㝿ࡢኚᩘ㓄⨨ᅗ
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6㸱㸬ࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻⓎ⏕࡟క࠺ὥỈ➼ỏ℃⠊ᅖࡢண ࠾ࡼࡧ⪃ᐹ
ኳ↛ࢲ࣒ࡢỴቯ࡟ࡼࡿࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻ࡟క࠸Ⓨ⏕ࡍࡿ࡜᝿ᐃࡉࢀࡿୗὶ㒊࡟࠾ࡅࡿὥỈ࠾ࡼࡧᅵ▼
ὶࡢỏ℃㐣⛬ࢆᑐ㇟࡜ࡋ࡚ࠊᩘ್ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⾜ࡗࡓࠋ
ィ⟬࡟⏝࠸ࡿゎᯒࣔࢹࣝ
ィ⟬࡟㝿ࡋ࡚ࡣࠊᛴ໙㓄ࡢ㇂㒊࠿ࡽὶฟࡋࡓᅵ▼ὶ➼ࡀᡪ≧ᆅ࡟࠾࠸࡚ỏ℃ࡍࡿ㐣⛬ࢆ෌⌧ྍ⬟࡞᪤ ࣔ
ࢹࣝ10)ࢆ⏝࠸࡚ゎᯒࡋࡓࠋᮏゎᯒࣔࢹࣝࡢᅵ▼ὶࡢὶື࠾ࡼࡧሁ✚࡟㛵ࡍࡿᨭ㓄᪉⛬ᘧࡣࠊ㧗ᶫࡽ11)ࡢࣔࢹ
ࣝࢆ౑⏝ࡋ࡚࠾ࡾࠊᕪศ໬࡟ࡼࡾࢩ࣑࣮ࣗࣞࢩࣙࣥࣔࢹࣝࡀᵓ⠏ࡉࢀ࡚࠸ࡿࠋ࡞࠾ࠊᮏࣔࢹࣝࡣࠊ㐣ཤ࡟Ⓨ
⏕ࡋࡓ」ᩘࡢỏ℃ᐇ⦼ࢆ⏝࠸࡚ࡑࡢጇᙜᛶࡀ᳨ドࡉࢀ࡚࠸ࡿ౛࠼ࡤࠊ12)ࠋ
ゎᯒ᮲௳
 ௒ᅇᵓ⠏ࡋࡓ2ḟඖỏ℃ᆅᙧࣔࢹࣝࢆࠊᅗ11࡟♧ࡍࠋࡲࡓࠊኳ↛ࢲ࣒࡬ࡢὶධὶ㔞ࡣࠊᙜヱᆅ༊㏆㞄࡟࠾
ࡅࡿ100ᖺ㉸㐣☜⋡ࡢ㝆㞵㔞ࢆᑐ㇟࡟ྜ⌮ᘧ13)࡟ࡼࡾ⟬ฟࡋࡓࠋࡑࡋ࡚ࠊ⟬ฟࡋࡓὶධὶ㔞㸦ὶධ᮲௳㸧࡟
ᑐࡋ࡚๓㏙ࡢᐇ㦂⤖ᯝ࡛ᚓࡽࢀࡓὥỈࣆ࣮ࢡ᫬࡟࠾ࡅࡿቑᖜ⋡㸦⣙7.8ಸ㸧➼ࢆ⏝࠸࡚ࠊࣇࣛࢵࢩ࣭ࣗࣇࣛ
ࢵࢻ࡜ࡋ࡚ὶୗࡍࡿὶฟ㔞ࢆ᝿ᐃࡋࡓࠋィ⟬࡟⏝࠸ࡓὶධ᮲௳㸦ࣁ࢖ࢻࣟࢢࣛࣇ㸧ࢆࠊᅗ12࡟♧ࡍࠋཧ⪃࡜
ࡋ࡚ࠊ◁㜵ἲ࡟ᇶ࡙ࡃ῱ᗋࢆ㉳※࡜ࡋࡓᅵ▼ὶὶฟ㔞㸦ᅵ▼ὶࣆ࣮ࢡὶ㔞㸧ࡣ⣙13.6m3/s࡜࡞ࡗ࡚࠾ࡾࠊ௒
ᅇ⏝࠸ࡿὶධ᮲௳࡜ྠ⛬ᗘ࡜࡞ࡗ࡚࠸ࡿࠋ











ィ⟬⤖ᯝ
ࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻ࡟క࠸ὶฟࡍࡿᅵ◁ࡢỏ℃࠾ࡼࡧሁ✚࡟㛵ࡍࡿண ⤖ᯝࢆࠊᅗ13࡟♧ࡍࠋィ⟬⤖ᯝ
࡟♧ࡉࢀࡿ࡜࠾ࡾࠊ㇂ฟཱྀ௜㏆࡟ᅵ◁ࡀὶฟࡋࠊሁ✚ࡍࡿ⤖ᯝ࡜࡞ࡗࡓࠋᅵ◁ὶฟ࡟ࡼࡿ⿕ᐖ࡜ࡋ࡚ࠊಖ඲
ࡍ࡭ࡁᵓ㐀≀࡬ࡢᅵ▼ࡢ⾪✺࡟ࡼࡿ◚ቯࡀᠱᛕࡉࢀࡿࡓࡵࠊ᪋タ࡟ࡼࡿᑐ⟇ࡀᚲせ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ
୍᪉ࠊࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻ࡟ࡼࡿὥỈỏ℃ண ⤖ᯝࢆࠊᅗ14࡟♧ࡍࠋ㏆Ụ⚄ᐑෆࡢᖹᆅ㒊➼ࡣ༑ศ࡞᤼
Ỉ᪋タࡀᏑᅾࡋ࡞࠸ࡓࡵࠊ᭱኱ᾐỈ᫬࡟࠾࠸࡚᭱኱4cm⛬ᗘࡢὸ࠸ᾐỈ⟠ᡤࡀᗈࡀࡗ࡚࠸ࡿࠋࡓࡔࡋࠊὥỈ
ỏ℃⠊ᅖࡀ᭱ࡶᗈࡃ࡞ࡗࡓ᫬ࠊࡑࡢ⣙9๭ࡣ㏆Ụ⚄ᐑෆ࠾ࡼࡧ㞄᥋ࡍࡿ⮬ື㌴ᩍ⩦ᡤෆ࡟࠶ࡿࠋゎᯒࣔࢹࣝ
ࡢ≉ᛶୖࠊᅵተ࡬ࡢὶỈࡢᾐ㏱ࡀ෌⌧࡛ࡁ࡚࠸࡞࠸ࡀࠊᐇ㝿ࡢ㏆Ụ⚄ᐑෆ࡟࠾ࡅࡿపᖹᆅࡢከࡃࡣᶞᮌࡸ᳜
⏕ࡀ⏕⫱ࡋ࡚࠾ࡾࠊὥỈࣆ࣮ࢡ᫬࡟࠾࠸࡚ᅵተ࡬ࡢᾐ㏱ຠᯝ࡟ࡼࡿὥỈỏ℃⠊ᅖࡢ⦰ᑠࡣ༑ศᮇᚅ࡛ࡁࡿࠋ 


㻦  0.00䍺h䍺0.01
㻦  0.01䠘h䠘0.04
㻦  0.04䍺h䠘0.07
㻦  0.07䍺h䠘0.10
㻦  0.10䍺h䠘0.13
㻦  0.13䍺h䠘0.16
㻦  0.16䍺h䠘0.19
㻦  0.19䍺h䠘0.22
㻦  0.22䍺h䠘0.25
㻦  0.25䍺h
h:Depth of the water (m)
㻦 zzs=0.0
㻦 0.0䠘h䠘0.3
㻦  0.3䍺zzs䠘0.6
㻦  0.6䍺zzs䠘0.9
㻦  0.9䍺zzs䠘1.2
㻦 1.2䍺zzs䠘1.5
㻦 1.5䍺zzs䠘1.8
㻦 1.8䍺zzs䠘2.1
㻦 2.1䍺zzs䠘2.4
㻦 2.4䍺zzs
zzs:Depth of the deposit (m)
0.0
2.0
4.0
6.0
8.0
10.0
12.0
14.0
16.0
0 400 800 1200
Q
, (
m
3 /s
)
time(s)
Flush flood flow
ᅗ 11 ௒ᅇᵓ⠏ࡋࡓ 2ḟඖᆅᙧࣔࢹࣝ
ᅗ 12 ὶධ᮲௳
㸦ኳ↛ࢲ࣒Ỵቯ࡟క࠺ࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻⓎ⏕᫬㸧
ᅗ 13 ᅵ◁ỏ℃ண ⤖ᯝ㸦ᅵ◁ὶฟ࠾ࡼࡧሁ✚㸸᭱኱᫬㸧 ᅗ 14 ὥỈỏ℃ண ⤖ᯝ㸦ὥỈὶฟ㸸᭱኱᫬㸧
Basically PointFlooding start 
point for debris 
flow
River
Driving school
Precinct of the Oumi Jingu Shrine
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௒ᚋࡢᑐ⟇࡟㛵ࡍࡿ୍⪃ᐹ
ᚑ᮶ࡢ᪋タ࡟ࡼࡿᅵ◁⅏ᐖᑐ⟇ࢆㅮࡌࡿሙྜࠊᅵ◁ὶฟ㜵Ṇࡢࡓࡵ࡟㇂㒊ศ࡟◁㜵ሖሐࢆタࡅࠊࡑࡢୗὶ
࡟ࡣὶỈࢆ᤼ฟࡍࡿࡓࡵࡢὶ㊰ᕤࢆタࡅࡿࡇ࡜ࡀ୍⯡ⓗ࡛࠶ࡿࠋࡓࡔࡋࠊᅜࡢⓏ㘓ᩥ໬㈈࡛࠶ࡿ㏆Ụ⚄ᐑෆ
࡟࠾࠸࡚ὶ㊰ᕤ➼ࡢ኱つᶍ࡞ᕤ஦ࢆ⾜࠺ࡇ࡜ࡣࠊྐ㊧ࡸほග㈨※࡜ࡋ࡚ࡢᬒほࢆ㜼ᐖࡍࡿࡇ࡜ࡀண᝿ࡉࢀࠊ
⚄ᐑ㛵ಀ⪅࡜ࡢ෇⁥࡞ྜពᙧᡂ࡟ࡶᅔ㞴ࢆ⏕ࡌࡿࡇ࡜ࡀᠱᛕࡉࢀࡿࠋ
㏆Ụ⚄ᐑෆ࡛㔜せ࡞ᣏẊ➼ࡢᵓ㐀≀ࡣࠊ▼✚ࡳᵓ㐀࡟ࡼࡾᔞୖࡆࡉࢀ࡚࠸ࡿ㸦ᅗ15㸧ࠋࡲࡓࠊ๓㏙ࡢࡼ࠺
࡟ࠊ⚄ᐑෆࡢᅵተ㒊࡟࠾ࡅࡿὶỈࡢᆅୗᾐ㏱ࡀᮇᚅ࡛ࡁࡿࠋࡇࢀࡽࡢ⌮⏤ࡼࡾࠊ⚄ᐑෆࡢὶ㊰ᕤタ⨨ࡀᅔ㞴
࡞ሙྜ࡟ࡣࠊᬻᐃⓗ࡞ᑐᛂ࡜ࡋ࡚ࠊ㇂ฟཱྀ௜㏆࡟࠾ࡅࡿᅵ◁ὶฟ㜵Ṇᕤࡢࡳࢆタ⨨ࡍࡿࡇ࡜ࡶ㑅ᢥ⫥ࡢ୍ࡘ
࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋ
ࡲࡓࠊᅵ◁ὶฟ㜵Ṇࡢࡓࡵ࡟タ⨨ࡍࡿᵓ㐀≀࡜ࡋ࡚ࡣࠊ◁㜵ሖሐࡢᵝ࡞኱つᶍᵓ㐀≀࡛ࡣ࡞ࡃࠊ࿘㎶࡜ࡢ
ᬒほㄪ࿴ࢆ⪃៖ࡋࡓ㗰〇㒊ᮦࢆ⏝࠸ࡓᑠつᶍ࡞ᅵ▼ὶࣇ࢙ࣥࢫ➼ࡶ᭷ຠ࡛࠶ࡿ࡜⪃࠼ࡽࢀࡿࠋᅵ▼ὶࣇ࢙ࣥ
ࢫࡢᴫせᅗࢆᅗ16࡟ࠊࡲࡓࠊ㐣ཤࡢ㗰〇◁㜵ᵓ㐀≀࡟ࡼࡿᅵ◁ᤕᤊ஦౛ࢆᅗ17࡟♧ࡍࠋ
୍᪉ࠊⓎ⅏᫬࡟࠾ࡅࡿࣜࢫࢡᅇ㑊ᡭἲ࡜ࡋ࡚ࠊほගᐈ➼ࡢ᮶ゼ⪅㸦せ᥼ㆤ⪅㸧࡟ᑐࡍࡿ㇦㞵᫬࡟࠾ࡅࡿὥ
Ỉ࡟ᑐࡍࡿὀពႏ㉳࡞࡝ࡢࢯࣇࢺᑐ⟇ࡢే⏝ࡶᮃࡲࢀࡿࠋࡑࡢ୍౛࡜ࡋ࡚ࠊᅗ18࡟♧ࡍࡼ࠺࡞㏆Ụ⚄ᐑෆཧ
㐨ࡢቃෆධཱྀ௜㏆࡟࠾ࡅࡿᾐỈண᝿ᅗࢆά⏝ࡋࠊ࿘▱ࢆᅗࡿࡇ࡜ࡶ᭷ຠ࡛࠶ࡿ࡜⪃࠼ࡿࠋ
hҸ250cm Stonemasonry
Hidden; Front shrine
Depth of the water hmax=25cm
Concrete
Clearance
Height
Depth of the water hmax=4cm
ᅗ 18 ⚄ᐑෆࡢᾐỈண᝿ᅗ
ᅗ 16 ᅵ▼ὶࣇ࢙ࣥࢫᴫせᅗ ᅗ 17 㗰〇㒊ᮦ࡟ࡼࡿᅵ◁ᤕᤊ≧ἣ
ᅗ 15 ᣏẊ (㇂ฟཱྀ)࿘㎶࡟࠾ࡅࡿ᭱኱ᾐỈண᝿ᅗ
－139－
8㸲㸬࠾ࢃࡾ࡟
ᮏ◊✲࡛ࡣࠊ୍⯡ⓗ࡟ᩥ໬ⓗ౯್ࡢ㧗࠸ྐ㊧➼ࡢಖ඲ࢆ┠ⓗ࡟ࠊࡇࢀࡲ࡛᝿ᐃࡉࢀ࡚ࡇ࡞࠿ࡗࡓ஦㇟࡟ᑐ
ࡍࡿᅵ◁⅏ᐖࣜࢫࢡ࡟ࡘ࠸࡚ࡶ஦๓࡟᝿ᐃࡋ࡚࠾ࡃࡇ࡜ࡀ㔜せ࡜⪃࠼ࠊࡍ࡛࡟බ⾲ࡉࢀ࡚࠸ࡿᆅࡍ࡭ࡾศᕸ
᝟ሗ➼ࢆཧ⪃࡟ࡋ࡚ࠊኳ↛ࢲ࣒Ỵቯ࡟క࠺ྐ㊧࿘㎶ࡢὥỈ㸦ࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻὥỈ㸧ࣜࢫࢡࢆᑐ㇟࡜ࡋ
࡚ࠊࣔࢹࣝⓗ࡟᳨ウࡋࡓࠋ
ඛࡎࠊኳ↛ࢲ࣒ࡢỴቯ㐣⛬࡟㛵ࡋ࡚ࡣ୙᫂࡞Ⅼࡀከ࠸ࡓࡵࠊᐇᆅᙧࢆ฼⏝ࡋࡓᑠつᶍேᕤኳ↛ࢲ࣒ࡢỴቯ
࡟ࡘ࠸࡚ᐇ㦂ࡋࡓࠋࡑࡢ⤖ᯝࠊỴቯ㐣⛬࡟࠾࠸࡚㉺ὶ౵㣗ࡀ༟㉺ࡍࡿࡇ࡜ࡀ☜ㄆࡉࢀࡓࠋ࡞࠾ࠊኳ↛ࢲ࣒ୗ
ὶࡢἲ໙㓄ࡀࢲ࣒ࡢኚᙧ㐣⛬࡟ᙉࡃᙳ㡪ࡋࠊ≉࡟໙㓄ࡀᛴ࡞ሙྜࡣ౵㣗㐣⛬ࡀ᪩ࡃࠊ᭱኱ὥỈὶฟὶ㔞ࡀ኱
ࡁ࠸ࡇ࡜ࡀ☜ㄆࡉࢀࡓࠋࡲࡓࠊ᪂ࡓ࡟ᵓ⠏ࡋࡓண ࣔࢹࣝࢆ⏝࠸࡚ኳ↛ࢲ࣒Ỵቯᐇ㦂ࢆᑐ㇟࡜ࡋࡓ෌⌧ィ⟬
ࢆ⾜࠸ࠊࡑࡢጇᙜᛶࢆ᳨ドࡍࡿ࡜࡜ࡶ࡟ࠊ௒ᚋࡢㄢ㢟࡟ࡘ࠸࡚⪃ᐹࡋࡓࠋ
᭱ᚋ࡟ࠊ᝿ᐃࡉࢀࡿࣇࣛࢵࢩ࣭ࣗࣇࣛࢵࢻ࡟ࡼࡿὥỈỏ℃⌧㇟࡟ࡘ࠸࡚ᩘ್ࢩ࣑࣮ࣗࣞࢩࣙࣥࢆ⏝࠸࡚ࡑ
ࡢᙳ㡪⠊ᅖࢆண ࡋࠊ㏆Ụ⚄ᐑෆࡢᬒほ࡟ࡶ㓄៖ࡋࡓᑐᛂ⟇࡟ࡘ࠸࡚⪃ᐹࡋࡓࠋ
࡞࠾ࠊᮏ᳨ウ࡛ࡣྐ㊧ࡢୖὶᇦ࡛௒ᚋⓎ⏕ࡀᠱᛕࡉࢀࡿኳ↛ࢲ࣒࡟ࡼࡿ⿕ᐖࢆ᝿ᐃࡋ࡚࠸ࡿ୍᪉࡛ࠊྐ㊧
ୖὶ㒊࡟ࡣ㎰ᴗ⏝ࡓࡵụࡀᏑᅾࡋࠊࡇࡢ⪁ᮙ໬࡟ࡼࡿࡓࡵụࡢỴቯ࡟ࡼࡿୗὶᇦ࡛ࡢὥỈỏ℃ࡶᠱᛕࡉࢀࡿ
ࡓࡵࠊ௒ᚋࠊ௒ᅇ⏝࠸ࡓᡭἲ࡟ࡼࡿࣜࢫࢡศᯒࡸࡑࡢᑐ⟇࡟ࡘ࠸࡚ࡶ᳨ウࡀᮃࡲࢀࡿࠋ
ㅰ㎡㸸ᮏ◊✲࡟㝿ࡋࠊᐇ㦂ࡢࡈ༠ຊ࠾ࡼࡧྛ㈨ᩱࡢᥦ౪㡬࠸ࡓ㇂ὒభẶࠊ⸨ᮏ⨾⏕Ặࠊụ⏣ு࿴Ặࠊி㒔኱
Ꮫ㜵⅏◊✲ᡤ࡞ࡽࡧ࡟❧࿨㤋኱Ꮫ⌮ᕤᏛ㒊ὶᇦࢹࢨ࢖ࣥ◊✲ᐊᡤᒓࡢ㛵ಀྛ఩࡟ᑐࡋ࡚ࠊឤㅰࡢពࢆ⾲ࡍࡿࠋ
࡞࠾ࠊᮏ◊✲ࡢ୍㒊ࡣࠊ◁㜵࣭ᆅࡍ࡭ࡾࢭࣥࢱ࣮◊✲㛤Ⓨຓᡂ㈝࡟ࡼࡗࡓࠋ
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ỈᕤᏛㄽᩥ㞟㸪No.53㸪pp.697-702㸪2009.
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12)୰㇂ຍዉ࣭Sumayrono࣭㔛῝ዲᩥ࣭Ỉᒣ㧗ஂ㸸ỗ⏝ᅵ▼ὶࢩ࣑࣮ࣗࣞࢱkanakoࡢᐇᆅᙧ࡬ࡢ㐺⏝㸪ỈᕤᏛㄽᩥ㞟㸪➨
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